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The Journal of Special Education XX (X) times less likely to be identified as having autism when compared with White students (Palmer, Walker, Mandell, Bayles, & Miller, 2009) . Becker, Seay, and Morrison (2009) analyzed 2006 data from Texas and also found a reduced rate of autism among Hispanic students compared with White students. examined prevalence of autism in California from 1989 to 1994 and found similarities in diagnosis of autism among Hispanic and White children, but higher rates of autism identification among Black children. Further analysis revealed that children of Mexican-born mothers were identified at significantly lower rates than White children, despite similarities in the aggregate data.
Several factors may contribute to the discrepancies in national and state administrative data. First, the studies used data from counts spanning nearly 20 years. During that time, extensive developments were made in national policy (i.e., reauthorization of IDEA in 1990), research, funding, and advocacy, which increased knowledge and awareness of autism by school districts and society in general. Furthermore, revisions, variations, and broadening of the diagnostic criteria occurred in clinical criteria outlined in the Diagnostic and Statistic Manual (4th ed., text rev.; DSM-IV-TR; American Psychiatric Association [APA], 2000) and administrative definitions in the IDEA and state law. The DSM-IV-TR (APA, 2000) broadened the criteria for autism spectrum disorder to include autistic disorder, Asperger syndrome, Rett's disorder, childhood disintegrative disorder, and pervasive developmental disorder-not otherwise specified. A clinical diagnosis of autism is based on the existence of a set of symptoms in specific categories prior to age 3. However, the administrative criteria for special education eligibility are less rigid. The IDEA (2004) defines autism as a developmental disability significantly affecting verbal and nonverbal communication and social interaction, generally evident before age three, that adversely affects a child's educational performance. Other characteristics often associated with autism are engagement in repetitive activities and stereotyped movements, resistance to environmental change or change in daily routines, and unusual responses to sensory experiences.
The IDEA definition further stipulates that exclusion from the autism category is required if an emotional disturbance (as defined by IDEA, 2004) adversely affects educational performance. The IDEA allows for autism eligibility even if the characteristics are evident after the age of 3 years. Because the criteria are substantially different, differences in clinical and administrative diagnoses would be expected. For example, schools may identify students as having autism who have never been diagnosed using the clinical criteria. Conversely, education agencies may make a child eligible under a different category (e.g., intellectual disability, developmental delay, multiple disabilities, other health impairment) even when a clinical diagnosis of autism has been made.
Further complicating the accuracy of autism diagnosis is the existence of variations of administrative definitions of autism between states. For example, a child may be eligible for special education under the autism category in California but not in Mississippi. Similarly, variations in the interpretation of a definition within a state can influence identification. For example, in geographically large and/or racially diverse states, a child may be eligible under the autism category in one school district, but be found eligible under another category in a different part of the state. Culturally, insensitive screening and assessment for autism also may lead to misdiagnosis. Mandell, Listerud, Levy, and Pinto-Martin's (2002) analysis of Medicaid-eligible children in Philadelphia indicated that diagnosis of autism in Black children was delayed when compared with White children. Results of a follow-up study indicated that Black children with autism were significantly more likely than White children to be initially misdiagnosed with conduct or adjustment disorder (Mandell, Ittenbach, Levy, & PintoMartin, 2007) . Variability between state demographics is substantial, so some variation in prevalence rates could be expected. For instance, Texas has a large Hispanic population, whereas Wyoming's population is much smaller. Morrier and Hess (2010) suggested that racial disparities may be associated with regional differences in diagnostic procedures and that regional practices may influence identification. Durkin et al. (2010) found that prevalence rates were directly related to SES, with lower prevalence among children from low SES and higher prevalence among children with high SES. Combinations of these and other unidentified factors likely contribute to the reported discrepancies in prevalence rates, but a clear understanding of the patterns and trends of autism identification is requisite for direct examination of such factors.
Autism treatment requires highly specialized and intensive interventions across environments to attain desirable outcomes. Disparate identification suggests that some students with autism are not receiving related evidence-based practices. This phenomenon is not new, and it is the rationale behind the IDEA requirement that states monitor and address instances of disproportionate representation. Although states have been provided with guidelines about how to measure disparity in special education (Westat, 2004) , they are expected to develop their own significance criteria and interventions to address disparity. In other words, states use idiosyncratic criteria and examine descriptive statistics to determine whether action is needed. The fact that there exist no empirically based interventions for state education agencies to rely on to address disparate identification means that states must rely on trial and error to maintain compliance with IDEA. What is needed is a better understanding of the causes of disparity to inform system-level interventions to address and prevent disproportionate representation. An examination of the patterns and trends in prevalence rates by race and across states is an important step toward understanding the problem. For example, if commonalities and distinctions between states can be identified, then these factors may guide the development and analysis of interventions for special education systems (e.g., training for eligibility team members on culturally sensitive screening, evaluation, and decision making), and support policy and legislative action (Mandell et al., 2009; Travers et al., 2011) . A comprehensive understanding of the extent to which states identify students with autism by race is a necessary starting point for a more meticulous examination of contributing factors and possible interventions. The consequence of achieving accurate autism identification is equitable access to the specialized services. 
Method
Official count data of students receiving special education services under the definition of autism as reported to Congress were retrieved from the IDEA Data Accountability Center (www.ideadata.org). The database provided counts disaggregated by age and race for all 50 states and Washington, D.C. Eligibility figures for White (non-Hispanic), Black (non-Hispanic), and Hispanic students with autism between ages 6 and 21 were chosen because they are the three largest racial groups, and in most cases, the number of Asian/Pacific Islander and Native American/Alaska Native students in individual states was too small for statistical analysis. Count data for total student enrollments according to race were collected for each state from the NCES. White (non-Hispanic), Black (non-Hispanic), and Hispanic students enrolled in kindergarten through 12th grade were retrieved. The database with autism enrollment figures was combined with the database with total enrollments and imported into SPSS for analyses.
Analyses
We analyzed the data in multiple ways. First, we calculated the prevalence rates of autism among each racial group for each state in 2000 and 2007. We divided the number of students within each racial group identified as having autism by the total number of enrolled students within that racial group. Second, we used logistic regression analysis to determine odds and odds ratios (ORs) for each racial group, which allowed us to compare prevalence by race, by state, and by year. An OR represents the proportion of the odds between two groups, and logistic regression analysis allowed us to test the differences in the ORs. We also used logistic regression analysis to understand differences in prevalence of autism according to race as well as changes in the prevalence by race over time. Autism was the criterion variable (0 = no autism, 1 = autism). Race was a categorical variable and was entered as a predictor (0 = White, 1 = Black, 2 = Hispanic). White was used as the reference group because it was the largest group and traditionally has been used for studies of disproportionate representation (Donovan & Cross, 2002) . In addition, year was a categorical model and was entered as a predictor. The year 2000 was coded as 0 and 2007 was coded as 1. We used 2000 as the reference year because we were interested in prevalence rates in 2007 as compared with 2000. State also was categorical. California was the largest state, was the reference group, and was coded as 0. Each of the other states and Washington, D.C., was entered alphabetically with codes from 1 to 50. In all logistic regression analyses, we used a 95% confidence interval (CI) to test differences between groups.
Results

Overall Model
We conducted a logistic regression analysis to test the overall model using autism as the criterion, and state, race, and year as predictors. For state as a predictor, California was the reference state. For race as the predictor, White was the reference category. For year as the predictor, 2000 was the reference year. The overall model was significant 4
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(χ 2 = 148727, 51; p < .001). In the model, the Black group and the Hispanic group were significantly less likely to be identified with autism than the White group. Year was also predictive of autism, with a significantly greater percentage of youth identified in 2007 as compared with 2000. In addition, state was predictive of autism. All states identified were more likely or less likely to identify youth with autism as compared with California.
Differences in Autism Identification by Year
We examined autism prevalence rates for the 50 states and Washington, D.C. in 2000 and 2007 to determine whether there were any differences by year. We used logistic regression analysis using year as a predictor and autism as the criterion variable. The overall model was significant (Wald = 10,981,332; p < .001). In the model, the OR of being identified with autism for all racial groups in 2007 was 3.083, indicating that the odds of being identified with autism in 2007 were about 3 times the odds in 2000.
Differences in Autism Identification by Race
We also used logistic regression analysis to understand difference in prevalence of autism by race in 2000 and 2007. For both analyses, we used race as the predictor and autism as the criterion variable. The overall model for 2000 was significant (Wald = 3,394,697; p < .001). In 2000, the OR of being identified as having autism was 0.97 (p = .002) for the Black group and 0.56 (p < .001) for the Hispanic group. The overall model for 2007 was significant (Wald = 7,129,386; p < .001). In 2007, the OR for the Black group was 0.69 (p < .001) and the OR for the Hispanic group was 0.52 (p < .001). Table 1 displays the number of students identified with autism by race and by state for 2000 and 2007. The number of students identified with autism varied by race and by state. For example, in 2007, some states identified no students as having autism within a racial category, whereas in California, 20,622 White students were identified. The number of Black students identified as having autism increased in all states except Alaska and Montana. The number of Hispanic students identified as having autism increased in all states except Washington, D.C., Kentucky, and Louisiana. The number of White students identified as having autism increased in all the states and Washington, D.C. 
Number of Students With Autism by Race
Percentage of Students With Autism by Race
Differences by Race Across States
The ORs for the racial categories were calculated using logistic regression with race as predictors and autism as the criterion variable for 2000 and 2007, with our file split by year and by state. For this study, we used 100 students identified as the minimum criteria for inclusion in the logistic regression analysis. A number of states did not have sufficient number of students identified as having autism necessary for using logistic regression analysis. We included the descriptive data for all states in the table, even if they were not included in the logistic regression. In 2000, 23 states were excluded because they lacked sufficient numbers in the Black group and 42 states were excluded because they lacked sufficient numbers in the Hispanic group. In 2007, 15 states were excluded because they lacked sufficient numbers in the Black group and 24 states were excluded because they lacked sufficient numbers in the Hispanic group.
Logistic regression. We used logistic regression analyses to determine differences in odds of being identified as having 
Differences in Prevalence of Autism by State
Finally, we ran a single logistic regression analysis to compare differences in prevalence of autism by racial groups across the states that had sufficient numbers for logistic regression analysis in 2007. This analysis included 34 states with sufficient number of Black students and 26 states with sufficient number of Hispanic students. We conducted separate regressions for Black students and for Hispanic students. In the model, autism was the criterion variable and state was the predictor variable. For state, California was the reference group because it was the largest state. The Exp β represents the OR for each state, as compared with California. For the model examining the Black group, we found that 32 of the states had ORs below 1.0, indicating that the odds of Black students being identified as having autism in those states were significantly lower than the odds for Black students in California. The ORs in Minnesota (1.284) and Oregon (1.385) were greater than 1.0 and significant (p < .001). This indicates the odds of Black students being identified with autism in those two states were significantly greater than the odds in California. Table 1 also shows the Exp β for Hispanic students. We found that the ORs for 15 of the states were below 1.0, indicating that the odds for Hispanic students being identified with autism in those states were significantly lower than the odds in California. Florida, Minnesota, New Jersey, New York, Oregon, and Pennsylvania had odds that were greater than 1.0 and significant, indicating that the odds for Hispanic students being identified with autism were significantly higher than the odds in California. However, the ORs for Hispanic students in New Jersey and New York were very close to 1.0. The ORs for 5 states were not different from 1.0 (Connecticut, Indiana, Massachusetts, Maryland, and Virginia), indicating that the odds for Hispanic students being identified as having autism were not different from the odds in California.
Discussion
The purpose of this study was to examine the extent to which states differed in their identification of students with autism in 2000 and 2007. With respect to our first research question, we found evidence that the odds of being identified with autism were predicted by year and also found a nearly threefold increase in prevalence from 2000 to 2007. With respect to the second question, we found that the ORs for Black students decreased over time and that the odds of identification for Hispanic students remained consistently lower than the odds for White students, demonstrating that prevalence rates of autism differed by race. Our third research question examined the differences in prevalence rates by state. We found differences in prevalence rates by state.
Our fourth question was, "Did state administrative reports of prevalence rates of autism by race differ across states in 2000, in 2007, and over time?" We found the number of students with autism increased over time in all states for White students and in most states for Hispanic and Black students. There were substantial differences in prevalence rates by state as well as by racial category. We found prevalence rates for 2007 as low as 0.1% for Hispanic students and as high as 1.4% for White students. Prevalence rates for Hispanic and Black students were lower and sometimes substantially lower than prevalence rates for White students in most states. We also found prevalence rates of autism in 39 states for year 2007 that were lower than the 2006 epidemiological prevalence rates reported by the CDC.
Although California was used as the comparison state for the logistic regression, the prevalence rates for Black and Hispanic students in California were lower than what might be expected based on the CDC estimates. The administrative prevalence rates we obtained for Black (0.83%) and Hispanic students (0.47%) in California were below the lower limit of the CI for the CDC (2009) estimated prevalence (0.85%). Nonetheless, we found odds of identification for Black students that were significantly lower than the reference group for 32 of 34 states analyzed. Similarly, rates of identification for Hispanic students were significantly lower in 15 of the 26 states analyzed.
As expected, the prevalence rates for all three racial groups and all states increased over time. However, we found that the disparity between White, Black, and Hispanic students generally increased over time. We found that the states that overidentified autism among Black and Hispanic students in 2000 had underidentified them in 2007. Furthermore, nearly every state that had proportional representation of students in 2000 underidentified Black and Hispanic students in 2007. Although there is no firm epidemiological evidence that race is predictive of autism, we found substantial racial differences in the ways U.S. schools identify students with autism.
Implications of the Findings
Our data show that Black and Hispanic children are not being administratively identified with autism at the rate consistent with White students or the estimated prevalence given by the CDC (2009). Specific causes of racial disparities remain unclear. Although the IDEA currently requires that states monitor and address issues of disproportionate representation of diverse students in special education, data presented in this study underscore the need for states to pay closer attention to disproportionate identification of minority students with autism, specifically.
The current findings provide evidence that states have changed over time in the way they identify autism for different racial groups. The variability in identification by race is problematic, particularly in light of the absence of epidemiological or biological evidence to indicate that race predicts autism. Consequently, researchers should look toward identifying underlying causes for the differences in prevalence rates by race. The findings in this study are correlational, and do not support causal statements about the
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The Journal of Special Education XX (X) underlying causes of the differences. However, the findings do permit us to speculate on possible reasons for changes in autism identification rates, as well as allow us to compare the trends with those in prevalence rates for other disability categories. We believe that one of the primary problems is the lack of consistency in the way that school personnel interpret and utilize the DSM-IV (4th ed., APA, 1994) definition of autism and the IDEA definition of autism. For instance, if a parent suspects that her child has autism, she would typically report her concerns to a pediatrician. The pediatrician would then refer to the DSM-IV to make a diagnosis. If the pediatrician made a diagnosis of autism, then parent could use the diagnosis to advocate for specialized services under the IDEA. Subsequently, the identification of autism (as defined by the IDEA) would be directly influenced by (a) the expertise of the diagnosing pediatrician, (b) parent ability to obtain autism screening from their child's pediatrician, (c) parent ability to advocate for eligibility for special education services under the eligibility category of autism, (d) the provider's expertise in autism, and (e) the provider's likelihood to agree with the clinical diagnosis. In such a situation, the identification of autism has less to do with the biological disorder than it has do with a number of socially constructed circumstances.
One of the interesting aspects of our findings was the similarity between trends in autism identification from 2000 to 2007 and the trends in learning disability (LD) identification from 1974 to 2001. The national prevalence rate for LD increased from 1.21% in 1974 (Donovan & Cross, 2002) to 6.07% in 2001 (U.S. Department of Education, 2005) . The increase in prevalence did not necessarily have to do with an increase in the actual number of children with LD. Rather, it was likely due to the increased awareness of LDs, improved advocacy for services only available under the IDEA, and changes in LD identification practices. In some ways, the change in trend was indicative of changes in the social construct of LD rather than true epidemiological increases of LD. The lack of stability in the prevalence of LD is a manifestation of problems with (a) the definitions, (b) variations in diagnostic practices, or (c) a combination of both. Consequently, the lack of clarity about what exactly is LD leads to inconsistencies in educational treatment.
Our findings suggest that special education is likely to encounter the same issues with regard to prevalence and disproportionate representation that LD has encountered. As the transitions to a new set of diagnostic criteria in the upcoming revision of the DSM-V, special education must be prepared to establish a consistent and appropriate set of criteria for identification under the IDEA. The administrative criteria must ensure that states, schools, and school districts employ identification procedures in a consistent and reliable manner, with state and federal oversight of identification procedures and prevalence monitoring. If the field does not respond accordingly, there is a strong possibility that autism identification will be heavily influenced by advocacy, subjective diagnoses, and availability of resources. There is evidence that such subjectivity already contributes to racial disproportionality in autism prevalence. For instance, Medicaid-eligible African American children in Philadelphia required more pediatric visits and more time to be identified with autism when compared with White children, suggesting that factors related to poverty and clinician bias might explain delayed diagnosis (Mandell et al., 2002; Mandell et al., 2009) .
The field of autism is experiencing a new controversy regarding changes in the definition that informs diagnostic practices (McPartland, Reichow, & Volkmar, 2012; Wing, Gould, & Gillberg, 2011) , variations in diagnostic practices within and between pediatricians and education professionals, and controversy about how best to treat autism. Considering that the majority of services provided to children with autism are made available through the IDEA, it is essential that special education be involved in discussions regarding diagnosis and identification of autism. If special education responds, then the field can inform autism identification, ensure proportionate identification, and ensure equitable access to evidence-based treatment.
Directions for Future Research
The long-standing problem of racially disparate identification in special education perhaps best reflects the complexity in understanding and resolving the problems. It seems unlikely that a single factor will ever explain why racial disparities in autism identification are occurring in special education. Thus, studies that examine multiple levels of factors in a single analytical model will be necessary to understand the factors related to the differences in identification. Specifically, understanding the underlying factors associated with differences in autism prevalence by race will require a multilevel model that investigates the contributions of individual factors, school factors, school district factors, and state factors in a single multilevel analysis. Such an analysis would allow researchers to examine how characteristics at each level affect autism identification, and how the characteristics inform and are informed by differences at each of the other levels. If we can determine how (a) individual characteristics (e.g., race, gender, etc.), (b) school characteristics (e.g., SES of student body, racial makeup of student body, school size, percentage of highly qualified teachers in the school, etc.), (c) school district characteristics (e.g., per pupil expenditure, locale, median income of community residents, etc.), and (d) state-level factors (e.g., state population, median income, state special education policies regarding accuracy of eligibility determination, etc.) predict autism identification in a single model, then we can better identify the factors that predict autism identification within and across levels. Such a model would be extremely complex and difficult to interpret. However, what has become clear in this analysis and previous studies (Mandell et al., 2002; Mandell et al., 2007; Mandell et al., 2009; Mandell et al., 2010; Morrier & Hess, 2010; Travers et al., 2011) is that the issues related to disproportionate identification of autism by race are complicated and likely the result of numerous factors across numerous levels. If we are to understand the nature of the phenomenon, we must untangle the complex system of variables that are at the root of the problem.
Limitations of the Study
The current findings should be viewed in light of the limitations of the study. We did not examine or account for variability of autism identification according to age. Age has been identified as a factor related to autism identification in African American children (Mandell et al., 2007; Mandell et al., 2009) , and racial disparities may be concentrated among younger children (Morrier & Hess, 2010) . The use of count data for students aged 5 to 22 years in the current analysis precludes an understanding of whether concentrations of disparity among younger students accounts for some of the differences in ORs. Similarly, we did not examine other demographic data that may have influenced the findings, including gender, SES, or rural versus urban residence. We also did not examine population density or racial distribution within states because the data were analyzed at the state level.
Another limitation is the use of California as the reference group for the comparison of 2007 ORs between states. The 2007 ORs for Black and Hispanic students in the reference state were significantly lower than that of White students. Thus, instances where ORs are significantly higher or lower, or are proportionate to California, indicate differences between the reference and comparison state and cannot be exclusively used to discern the extent of disproportionality. Rather, the results for this comparison require careful consideration of all the findings for a state (e.g., prevalence, count, ORs within a state) before drawing conclusions about the extent of disproportionality within a state. Furthermore, although the selection of California as the reference group is logical given that it had the largest population count of students with autism, the procedures for identifying students with autism in California are very likely different from each comparison state in myriad ways. Thus, the findings of the comparison with California may largely reflect differences in procedures used to identify in autism and not in other factors (e.g., SES).
Conclusion
This study was the first to use logistic regression of ORs to examine state-level identification of autism and autism prevalence rates by race across all states in the United States. We found great variability in prevalence rates by race within states, and we found great variability in prevalence rates by race across states. Although this finding represents an important step in understanding the problems of racial disparities in identification of autism, it has become clear that (a) much more research is needed if we are to understand the nature of the problem and (b) broad efforts between health and educational agencies at local, state, and national levels are needed to ensure accurate identification of autism. Until these fields identify and remedy the differences in autism prevalence rates, there will exist substantial number of children with autism who likely do not receive the empirically validated interventions and services critical to attaining desired short-and long-term outcomes. The financial and social implications of failing to provide evidence-based interventions and supports to students with autism warrant swift and dramatic action. Unfortunately, but not surprisingly, until this problem is thoroughly understood and scientifically validated methods to prevent the problem are identified, it seems that the majority of the un-or misidentified students with autism will be children of color.
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